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In  the  latest  era,  the  significant  usage  of  E-Procurement  systems  by  governments  and 
enterprises led to significant savings in government procurement costs. It has been shown 
theoretically and empirically that these savings are mostly caused by increased competitive 
environment, thus by increased number of bidders in government procurement auctions. The 
success of E-Procurement systems mostly depends on the increases in number of bidders 
(suppliers) that participate to procurement auctions. So, the implementation of E-Procurement 
has some restrictions namely technology adoption and usage of E-Procurement systems by 
suppliers. In this paper, we investigate the cultural factors that affect the usage and perceived 
acceptance of E-Procurement. Using several data sets and empirical methods we identify the 
cultural barriers to adoption and success of E-Procurement systems. The empirical analysis 
has  been  done  using  trust  and  culture  as  a  proxy,  depending  on  the  Hofstede’s  cultural 
classifications and the regressions are run using OLS and Panel Data regression. The World 
Development Index of the World Bank and the Eurostat of the EU are used in the analysis 
along with Hofstede’s  cultural classifications. Dependent on the empirical findings of the 
paper, we develop the UEM model to describe the cultural perspective for a successful E-
Procurement  system  and  propose  a  road  map  for  implementation  of  an  efficient  E-
Procurement system.  
 
 
Key Words: E-Procurement, Culture, Cultural Dimensions, Trust, Hofstede, Panel Data 
regression 
 
1.  INTRODUCTION 
The  emergence  of  Internet  Technologies  has  changed  the  way  that  governments  and 
organizations  operate.  As  noted  by  Nelson  et.al.(2001),  the  majority  of  organizational 
spending  consist  of  purchasing.
1  In  order  to  decrease  the  total  costs  spent  on  purchasing 
                                                 
1 Croom (2000) mentioned that the e-Procurement implementation would improve the purchasing process in 
organizations, which was later analyzed by Osmanbekov (2002). Gebauer et.al. (1998) showed that 30% of   2 
process, internet technologies are used and E-Procurement has become popular to implement 
in the latest era by both governments and enterprises. As mentioned by several researchers 
studying in this area (Croom, 2000; Essig et.al,. 2001; MacManus, 2002; Wyld, 2002; de 
Boer, 2002; Rai et.al., 2002), E-Procurement is named as the “Revolution” due to its potential 
to reduce the total costs of acquisitions. The empirical and theoretical economic literature on 
government  procurement  auctions  indicate  that  as  the  number  of  bidders  in  auctions 
(suppliers) increase the procurement price is significantly lower. (Gupta, 2002; Iimi, 2006; 
Tas  et  al.,  2008).  Competitive  environment  significantly  lowers  prices  in  government 
procurement auctions. Thus, the success of E-Procurement systems highly depends on the 
increases in number of bidders (suppliers) that participate to procurement auctions. So, the 
implementation  of  E-Procurement  has  some  restrictions  namely  technology  adoption  and 
usage of E-Procurement systems by suppliers. In this paper, we investigate the cultural factors 
that affect the usage and perceived acceptance of E-Procurement. Using several data sets and 
empirical methods we identify the cultural barriers to adoption and success of E-Procurement 
systems. We incorporate the Technology Adoption Model (TAM), the competition model of 
auction  theory  and  cross-cultural  dimensions  of  Hofstede  to  investigate  E-Procurement 
systems from cultural perspective and propose a road map for a successful E-Procurement 
implementation. We introduce and empirically test the unified theory of cultural dimensions, 
technology acceptance and competitive E-Procurement behavior (UEM). The UEM model 
describes the underlying cultural dynamics of E-Procurement efficiency. 
 
Many studies investigate the effects of increasing the number of participants which is named 
in the literature as competition effect. Gupta (2002) analyzes how many bidders are required 
for auctions to be competitive. By empirically analyzing highway construction auctions he 
shows that the winning bid amount significantly decreases as the number of bidders rises to 
the level of about six to eight firms. Paarsch (1992) also argues that in the common value 
paradigm (CVP), the competition effect would taper off when the number of bidders is large, 
as  a  result  of  expected  winner’s  curse  effect.  In  the  independent  private  value  paradigm 
(IPVP), on the other hand, the equilibrium bid function may be monotonic. Using data on tree 
planting contract auctions, he tests and rejects the hypothesis that the bid function decreases 
monotonically  with  the  number  of  bidders,  as  expected  at  standard  first-price  sealed-bid 
auctions within the private value model.  
 
Empirical  studies  about  government  procurement  auctions  show  the  importance  of  the 
competitive  environment  to  achieve  savings  in  government  procurement.  Iimi  (2006) 
investigates the competition effect in the Japanese Official Development Assistance (ODA) 
projects.
2 Iimi reports that winning bid decreases as the number of bidders increases. Thus, 
increasing local firm participation in auctions strengthens bidding competition and results in 
more  efficiency  at  the  auction  level.  Tas  et.  al.  (2008)  analyzes  130,094  government 
procurement auctions for the years 2004 to 2006 in Turkey and finds that the number of 
bidders  significantly  and  negatively  affects  the  procurement  price.  They  show  that 
competitive  environment  significantly  improves  efficiency  of  government  procurement 
auctions  in  Turkey.  As  a  result,  theoretical  and  empirical  studies  show  that  competitive 
environment is essential to achieve lower (cost saving) procurement prices in government 
procurement auctions. 
 
                                                                                                                                                         
organizational resources are spent on purchasing items. Nam (2002) cited that 20 % of organization’s purchases 
represent 80% of total purchase value. Subramaniam (2004) stated that large organizations spend between 14% 
and 30 % of their revenue on procurement of non-production goods and services.  
 
2 In his study, he studies 208 procurement auctions for large-scale ODA projects in 23 developing countries for 
the period from April 1999 to March 2005.   3 
E-Procurement is a method to reduce administrative costs, lower inventory levels, shorten the 
ordering process, prepare organizations for increased technological collaboration and lower 
the product prices (Croom, 2000; Roche, 2001, Gunasekaran et.al., 2008). Panayiotou et.al. 
(2004)  argue  that  the  government  can  influence  the  e-Commerce  through  its  business 
transactions  and  affect  the  e-Commerce  environment  (Robinson  et.al.,  2005).  It  has  been 
argued  that  e-Procurement  helps  the  governments  to  save  money  and  provide  a  more 
accountable,  more  effective  and  faster  way  to  manage  procurement.  The  benefits  of  a 
successful E-Procurement system are: lowered transaction cost, rapid ordering process, wider 
vendor choices, standardized and more efficient procurement system and better control on the 
procurement  spending,  less  paper  work,  more  potential  buyers  through  internet  and 
reengineered  procurement  work  flows  (Gunasekaran  et.al.,2008;  Moon,  2005;  Bendoly 
et.al.,2005). The countries that implement E-Procurement systems get savings up to 13% as 
mentioned in the report prepared by the Office of Government Commerce of UK
3. The IDA 
report  indicates  that  several  government  departments  have  generated  savings  of  GNP  1.6 
billion (EUR 2.4 billion) April 2000 and 31 March 2003, exceeding the target of GBP 1 
Billion (EUR 1.5 billion).
4  South Korea successfully implements government e-procurement 
through its KONEPS : Korea ON-line E-Procurement System. KONEPS
5 has become the 
world's largest cyber market reaching an annual trade volume of USD 43 billion by 2005. In 
2005, through E-Procurement works, transaction costs worth USD 4.5 billion have been saved 
yearly. The main reason of this high rate of saving is the more competitive environment 
achieved  by  higher  participation  of  suppliers  through  adoption  of  E-Procurement  system. 
Thus,  a  successful  E-Procurement  system  requires  high  participation  of  enterprises 
(suppliers).  
 
E-Procurement is used actively in South Korea, Sweden, Singapore, Hong Kong, UK, USA 
and Italy. Many governments, like Australia and Turkey, are taking actions to implement E-
Procurement systems. As mentioned above the success of E-Procurement highly depends on 
increase  in  participation  of  bidders  (suppliers). Technology  acceptance  of  the  suppliers  is 
crucial to achieve significant savings with E-Procurement systems. The TAM model provides 
us a starting point to investigate significant cultural barriers to successful implementation of 
E-Procurement. Straub, et. al. (1997) test the TAM model for Japan; Switzerland; and the 
United States. They find that TAM holds for both the U.S. and Switzerland, but not for Japan. 
This result suggests that cultural differences play a crucial role in technology adoption. Al-
Gahtani, et al. (2007) use Hofstede’s cultural dimensions to compare the acceptance and use 
of information technology (IT) in the United States and Saudi Arabia. They hypothesize and 
validate that cultural dimensions are significant determinants of the acceptance and use of IT. 
Veiga  et  al.  (2001)  considers  the  role  that  differences  in  national  culture  is  crucial  in  IT 
acceptance as globalization continues. They explore the effects of culturally induced beliefs
6 - 
including individualism–collectivism, uncertainty avoidance, long-/short-term orientation and 
power distance - on the implementation processes that impact on key variables in the TAM. 
As a result, using Hofstede’s cultural dimensions it has been shown in  the literature that 
cultural differences play an important role in TAM.  
 
  This study investigates the factors affecting E-Procurement implementations. Our analysis 
indicates that the relationship between cultural properties of the countries and e-Commerce 
activities of enterprises is significant. The outputs of this analysis are particularly important 
for successful implementation of E-Procurement systems. E-Procurement provides increased 
                                                 
3UK OGC, 2005, “A Guide to E-Procurement for the Public Sector”. Available at http://www.ogc.gov.uk/  
4 European eGovernment News Roundup - 22 March 2004. Available at http://europa.eu.int/ISPO/ida/egovo 
5 http://www.korea.go.kr/eng/Webzine/webzine.jsp?vol=200602&paper=agencies_01&no=1165225946218 
6 They also use Hofstede’s cultural dimensions to conduct their analysis.   4 
competitive environment due to higher participation of suppliers. The results of this study 
argue that governments should take into account the cultural properties while implementing 
and designing E-Procurement systems since culture plays an incremental role in technology 
adoption and e-Commerce behavior of enterprises. Specifically, we investigate how cultural 
dimensions  affect  different  measures  of  IT  adoption  and  participation  to  E-Procurement. 
These  measures  are  internet  usage  volume  in  the  world  and  E-Commerce  adoption  of 
Enterprises  (Percentage  of  Enterprises  That  Sell  on  Internet).  We  implement  different 
regression  specifications  and  methods  (OLS  and  random  effects)  to  analyze  how  Power 
Distance Index (PDI), Uncertainty Avoidance Index (UAI), Masculinity Index (MAS), and 
Individualism Index (IND) affect IT and E-Commerce adoption. As explained above and in 
the  unified  model  explained  in  section  3,  IT  and  E-Commerce  adoption  by  enterprises 
(suppliers)  is  essential  for  efficient  cost  saving  E-Procurement  practices  especially  E-
Procurement savings achieved by governments.  
 
There are three main results of this paper. First, we show that the unified theory explains an 
important  component  of  E-Procurement  efficiency;  cultural  dimensions  and  technology 
adoption.  Second,  PDI,  IND  and  UAI  are  significant  determinants  of  internet  usage.  As 
expected, PDI and UAI have negative effects and IND positively affects internet usage. Third, 
percentage of enterprises that sells on internet increases as the Individualism Index of that 
country  increases  and  decreases  as  PDI  and  UAI  increase.  Finally,  the  effect  of  cultural 
dimensions on participation of enterprises to E-Commerce differs by the size of the enterprise 
and the sector that the enterprise belongs to.  
 
This study is making several contributions to the literature. First, we introduce the unified 
theory  of  cultural  dimensions,  technology  acceptance,  and  competitive  E-Procurement 
behavior. Second, we provide empirical evidence that supports the unified theory using the 
World Bank’s WDI and Eurostat Information Society Statistics Data. Thus, this paper is the 
first paper that incorporates Hofstede’s cultural dimensions with WDI and Eurostat datasets to 
investigate cultural determinants of E-Commerce adoption. Respectively, this empirical study 
does  not  suffer  from  the  short  comings  of  using  survey  data  with  limited  number  of 
respondents.  Third,  we  investigate  how  size  and  sector  of  the  enterprise  impact  the 
relationship between e-commerce behavior of enterprises and cultural dimensions. Finally, the 
results  of  this  study  provide  guidelines  for  implementation  of  efficient  (cost  saving)  E-
Procurement  systems.  Governments  should  take  into  account  cultural  dimensions  while 
implementing and designing E-Procurement systems to initiate a competitive environment.  
 
The  rest  of  the  paper  is  organized  as  follows:  Section  2  describes  Hofstede’s  cultural 
dimensions and the hypotheses about the relationship between cultural dimensions and E-
Procurement. Section 3 characterizes the unified E-Procurement model (UEM). Sections 4 
and 5 illustrate the data and methodology used in the empirical analysis respectively. Section 
6 displays the empirical results. Section 7 proposes a roadmap for successful E-Procurement 
implementation. Section 8 explains the limitations of this study and section 9 concludes. 
 
2.  HOFSTEDE’S CULTURAL DIMENSIONS AND E-PROCUREMENT   
 
In  the  literature,  there  are  a  number  of  studies  analyzing  the  factors  that  lead  the  e-
Procurement adoption (Ridley, 1999; Deeter-Shmelz et.al.,2001; Mishra et.al.,2001; Morrell 
et.al.,2002).  In  this  paper,  we  identify  the  factor  “Culture”  as  a  leading  factor  for  the 
implementation and adoption of e-Procurement process. Combining e-Commerce data from 
EU  countries  and  world  internet  usage  from  WDI  in  our  empirical  analysis  with  cultural 
classifications from Hofstede’s dimensions, we show that cultural specifications significantly 
impact e-Procurement perceptions.    5 
 
Hofstede has made the classification of cultures depending on the data that he has collected 
from IBM workers, from 74 national subsidiaries with 116.000 workers.  His dimension were 
divided into four groups; Power Distance Index (PDI), Uncertainty Avoidance Index (UAI), 
Masculinity  Index  (MAS),  and  Individualism  Index  (IND).  He  contributed  the  fifth 
dimension, which is Long-Term Orientation (LTO), after he conducted several studies. In 
UAI,  the  tolerance  of  the  society  for  uncertainty  and  ambiguity  is  measured.  Being 
comfortable or uncomfortable in unexpected and unstructured situations, the ratio of avoiding 
them,  the  ways  to  minimize  them  are  the  fundamental  indicators  of  UAI.  In  Weak  UAI 
cultures, anxiety levels are expected to be low, aggression and emotions are not supposed to 
be expressed. In order to minimize the uncertainty and unexpected situations, strict rules and 
regulations are applied. In Strong UAI cultures, people are more tolerant to different opinions, 
relative fewer rules are applied. People within these cultures are more reflective. In PDI, the 
expectation about the power distribution among the members of the society is studied. In 
Small PDI cultures, limited dependence of subordinates on bosses is monitored, emotional 
distance is small, and subordinates are likely to ask their bosses for consultation. Whereas in 
Large  PDI  cultures,  counter  dependence  between  the  subordinates  and  bosses  is  seen, 
emotional distance is large; subordinates are unlike to approach their bosses directly.
7 Thus, 
we predict that PDI affects e-Procurement perceptions. Depending on these classifications, we 
assume that in countries with high PDI and strong UAI, enterprises conduct less participation 
in e-Procurement. We also hypothesize that PDI  and UAI affect the technology usage of 
enterprises, depending on the factors like acceptance and tolerance of “new” and unexpected 
situations.  
 
The first dimension, Individualism (vs. Collectivism) Index, stands for the degree to which 
individuals feel themselves belong to the groups. In an individualist culture, everyone should 
take care of themselves; everyone is responsible for himself and core family. Whereas in 
collectivist  cultures,  people  are  born  into  groups  with  which  they  share  a  strong  “group 
belonging” feeling. People are expected to care about the group and the perception of the 
group is an important issue during decision making process. In order to sustain the “group 
belonging”, the ideas of the group are taken into account and behavior patterns are leant from 
childhood on. In such an environment, we expect that individuals and enterprises make more 
online purchase and use e-Commerce more intense than in collectivist societies. As the ideas 
of  the  group  are  not  a  vital  issue  for  the  individual’s  decision,  the  purchase  process 
completion is expected to process faster and more rational.  
 
H1: In individualist countries, individuals and enterprises make more online purchase and 
use e-Commerce more intense than in collectivist countries.  
 
Second dimension of Hofstede is Uncertainty Avoidance Index (UAI). The index contends 
with the tolerance of the society for unexpected situations, how tolerant the members of the 
culture are to uncertain and not-planned situations. In cultures with Weak UAI, anxiety levels 
are low. In Weak UAI cultures, aggression and emotions are not supposed to be expressed. In 
order to minimize the uncertainty and unexpected situations, strict rules and regulations are 
applied. In Strong UAI cultures, people are more tolerant of different opinions, relative fewer 
rules  are  applied.  People  within  these  cultures  are  more  reflective.  In  this  point,  we 
hypothesize  that  cultures  with  Strong  UAI  have  lower  internet  purchase  than  Weak  UAI 
cultures. Online purchase requires trust to the seller, which is hard in Internet environment. 
                                                 
7 Tas O, Genis-Gruber A “Impact of Cultural Traits on e-Procurement and e-Commerce Behavior of Enterprises”, Proceedings of IADIS 
International Conference e-Commerce 2008, Amsterdam; The Netherlands, pp. 11–17   6 
Cultures that try to avoid uncertainty are expected to use less e-Commerce activities. The 
empirical results support this hypothesis. 
 
H2: Countries with Strong UAI have lower internet purchase than Weak UAI Countries.  
 
Third  dimension  of  Hofstede  is  Masculinity  (vs.  Femininity)  Index  which  stands  for  the 
distribution of the roles in the society.  Masculine roles are expected to be assertive, tough and 
material whereas feminine roles are expected to be more tolerant, modest and life quality 
concerned. As a result of our study, this index turned out not to impact internet purchases 
significantly.  
 
H3: Masculinity Index does not impact e-Commerce activities. 
 
Fourth  dimension  of  Hofstede,  Power  Distance  (PDI)  Index  informs  the  dependence 
relationship in a culture. In Small PDI cultures, limited dependence of subordinates on bosses 
is monitored, emotional distance is small, and subordinates are likely to ask their bosses for 
consultation. Whereas in Large PDI cultures, counter dependence between the subordinates 
and bosses are seen, emotional distance is large; subordinates are unlike to approach their 
bosses directly. Thus, we predict that PDI can also play a role on e-Commerce activities. We 
find supporting results for this hypothesis. 
 
H4: Power Distance Index affects online transactions and internet usage as it increases e-
Commerce activities. 
  
Fifth dimension is Long-Term Orientation (vs. Short-Term Orientation) endures traditional 
values, social obligations. Also this index can be combined with the perceptions of culture 
towards internet usage, which lead to e-Commerce activities.
8 
 
H5: Long Term Orientation Index influences e-Commerce activities.  
 
In order to show the relation between cultural dimensions of a country and E-Procurement 
usage,  Table  I  is  illustrated.  In  Table  I,  total  online  procurement  quantity  and  cultural 
dimensions of some of the countries that currently use E-Procurement are illustrated to show 
the relation between these them. The cultural properties and procurement levels of countries 
differ significantly among each other. Table I indicates that the online procurement level and 




Online Procurement and Cultural Dimensions 
Country  Total Procurement  Online Procurement  PDI  IND  MAS   UAI 
South Korea   $400 Billion   $46 Billion   60  18  39  85 
Sweden  €44.2 Billion   €4 Billion   31  71  5  29 
Italy
9  €100,619 Billion  €16 Billion  50  76  70  75 
 
In Table II, the summary statistics of cultural dimensions of all countries are shown. Figure I 
displays the cultural dimensions of all countries against each other. Table II and Figure I 
present the fact that the cultural properties of countries are considerable different among each 
other.  
                                                 
8 The LTO index is calculated for very few countries. Thus, an empirical analysis will not give reliable results. 
Because of lack of data, we do not conduct empirical analysis to examine effect of LTO on e-Commerce. 
9 Procurement levels in 2003.    7 
Table II 
Cultural Dimensions of All Countries 
Cultural Dimensions  Mean  Standard Deviation  Minimum  Maximum 
PDI  59.3  21.8  11  104 
IND  43.4  24.1  6  91 
MAS  50.5  18.7  5  110 
UAI  66.4  23.7  8  112 
 
 






















Figure 1: Two-dimensional scatter plot of Hofstede’s cultural dimensions: PDI, IND, MAS, and UAI. First row 
displays scatter graphs of PDI on Y-axis and IND, MAS and UAI on X-axis respectively. The rest of the graph 
follows the same organization. 
 
3.  UNIFIED  THEORY  OF  CULTURAL  DIMENSIONS,  TECHNOLOGY 
ACCEPTANCE AND COMPETITIVE E-PROCUREMENT BEHAVIOR 
As shown in Section 2 countries vary significantly among each other. In this paper, we argue 
that these significant cultural differences should be taken into account while implementing E-
Procurement  systems  to  achieve  cost  saving,  efficient  designs.  We  hypothesize  that  E-
Procurement and e-Commerce behavior are leaded by the cultural traits of the society. Thus, 
the model of factors affecting E-Procurement and e-Commerce behavior is illustrated below. 





   8 
 






The  unified  E-Procurement  model  (UEM)  has  three  major  components.  First  component 
consists  of  the  Hofstede’s  cultural  dimension  that  affects  technology  adoption.  These 
dimensions  are  PDI,  IND  and  UAI.  Second  component  is  technology  adoption  and  final 
component  is  adoption  and  participation  of  enterprises  (suppliers)  to  online  procurement 
auctions.  
 
UEM indicates that E-Procurement behavior is established in four stages: 1) Realization of 
cultural  dimensions  2)  Establishment  of  IT  adoption  decision  3)  Establishment  of  E-
Procurement  participation  decision  4)  Realization  of  the  procurement  price  in  the  online 
auction system. As explained in detail in Section 2, in the first stage, PDI, IND and UAI are 
expected  to  significantly  affect  E-Procurement  through  Information  Technology  adoption. 
PDI and UAI negatively affect IT adoption and the effect of IND is positive. UAI determines 
the  level  of  trust  required  by  enterprises  to  adopt  IT  systems  and  to  participate  in  E-
Procurement.  In  the  second  stage,  dependent  on  their  cultural  properties  and  technology 
readiness as explained in the TAM, IT adoption of enterprises is determined. In the third 
stage, the IT acceptance rate of the enterprises determines E-Procurement participation of the 
enterprise.  In  the  final  stage,  the  competitive  environment  and  the  auction  dynamics 
determine the procurement price. Thus, using UEM we construct the link between cultural 
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Index   9 
4.  DATA 
The  data  used  in  this  paper  can  be  separated  into  four  sections:  world  internet  usage,  e-
Commerce, cultural indicator variables, technology infrastructure and control variables. 
1) World Internet Usage: Internet users (per 100 people) are used as the dependent variable. 
Data  is  annual  and  between  1995  and  2007.  The  data  source  is  the  World  Development 
Indicators of the World Bank. The panel data set of the World Internet Usage consists of 2360 
observations for 220 countries. Cultural dimensions are not available for all countries thus the 
number of observations in our dataset is 752 for 64 countries. 
2) E-Commerce: E-Commerce of enterprises variable is used as the dependent variable in 
some of our regressions. The variable item is used in our analysis: Enterprises selling via 
Internet and/or networks other than Internet.
10 The total for each country and data separated 
according to sector and size of the enterprise is used. The e-Commerce data is taken from 
Eurostat information society statistics. Data for 25 EU countries is used in the analysis. Data 
is annual and between 2002 and 2007.  
3) Cultural Indicator Variables: Following previous studies in the literature, we differentiate 
countries  according  to  their  different  cultural  properties  using  Hofstede’s  cultural 
classification.
11 We use four different variables to identify different cultural properties of the 
countries. Power Distance Index (PDI), Masculinity (MAS), Uncertainty Avoidance Index 
(UAI)  and  Individualism  Index  (IND)  are  used  to  identify  the  cultural  differences  of  the 
countries. We use both the levels of cultural variables and the dummies explained below: 
•  PDIdummy is a dummy variable that has the value 1 for strong PDI countries and 
0 for weak PDI countries.  
•  MASdummy is a dummy variable that has the value 1 for masculine countries and 
0 for feminine countries.  
•  UAIdummy is a dummy variable that has the value 1 for strong UAI countries and 
0 for weak UAI countries.  
•  INDdummy is a dummy variable that has the value 1 for individualist countries 
and 0 for collectivist countries.  
The  coefficients  of  the  culture  level  variables  and  culture  dummy  variables  show  the 
difference  in  internet  usage  and  E-Commerce  participation  of  enterprises  caused  by  that 
specific cultural indicator variable. 
5)  Control  Variable:
12  E-Commerce  behavior  of  enterprises  can  be  affected  by  the  E-
Government  information  infrastructure  of  the  country.  We  used  E-Government  online 
Availability as a control variable. The indicator shows the percentage of the 20 basic services 
which are fully available online i.e. for which it is possible to carry out full electronic case 
handling. 
5.  METHODOLOGY 
For the empirical analysis, we used Ordinary Least Squares (OLS) and Panel Data Regression 
with  random  effects  methods.  Random  effects  method  is  selected  by  the  Hausman  test. 
Several  different  regression  specifications  are  implemented  with  different  dependent 
                                                 
10 The Methodological Manual for statistics on the Information Society at the following web address explains the data collection methods 
and reliability checks of the data in detail. 
http://circa.europa.eu/Public/irc/dsis/emisannexes/library?l=/data_-_database/theme_3__popul/isoc/methodological_informati/ 
meth_manual_2006pdf/_EN_1.0_&a=d 
As indicated in the page 71 of the manual, the survey is conducted each year by the European Union and sample sizes inline with the 
populations of the countries are selected and surveyed. For example in Italy 32919 enterprises are surveyed in 2005. Page 81 explains the 
quality control systems implemented to establish the validity of the data.  
11 Hofstede, G. J, 2007, http://www.geert-hofstede.com 
12 GDP can also be used as a control variable. But GDP and USER variables are highly correlated and this causes a multicollinearity 
problem. Thus, we do not use GDP in our regressions.    10 
variables. Both the level of cultural dimensions and cultural dummy variables are used as 
cultural  indicator  variables.  The  significance  of  the  coefficients  of  the  cultural  indicator 
variables  indicates  that  cultural  differences  are  an  important  part  of  e-Commerce  and  E-
Procurement participation behavior of enterprises. The regressions are run with different sets 
of independent variables and different cultural indicator variables.  
The following regression equation is estimated using OLS and random effects estimators: 
 
, 0 , , i t i t i t y X β β ε = + +   
 
6.  EMPIRICAL RESULTS 
 
Using WDI and Eurostat data this paper investigates three major questions: 
1) What are the effects of cultural differences of countries on internet usage in those 
countries? 
2) How do cultural factors impact E-Procurement participation of enterprises? 
3) Do the effects of cultural dimensions change according to size and sector of the enterprise? 
 
6.1 World Internet Usage and Cultural Differences 
 
WDI provides us an excellent reliable dataset to investigate cultural determinants of internet 
usage.  Internet usage is a good measure to gauge  IT  adoption of different countries with 
different national cultural properties. Table III presents the random affects regression results 
of world internet usage on cultural dimensions of countries. The same regressions are run 
using OLS methodology with similar results. We present the OLS results in the Appendix in 
Table A.1. Both methods render similar results thus our findings are robust to the empirical 
methodology.
13  The first four rows of Table III show regression results with levels of cultural 
dimensions  as  independent  variables.  PDI,  IND  and  UAI  are  significant  at  1%.  The 
coefficient of PDI is negative meaning that a one unit increase in the power distance index of 
the country  decreases internet usage of that country  by 0.37 units. Similarly, Uncertainty 
Avoidance index negatively affects internet usage of the country. The coefficient of IND is 
significant and positive thus when the national country of a country is more individualistic, 
the internet usage in that country is higher. MAS is not significant in any of the regression 
specifications.  
 
Rows 5-8 display the regression results with culture dummies as independent regressors. The 
results indicate that when a country has high power distance index (PDIdummy is equal to 1.)  
and high uncertainty index (UAIdummy is equal to 1.)  that country has lower internet usage. 
If the country is individualistic (INDdummy is equal to 1.) it has more internet usage. As a 
result,  different  robust  regression  specifications  indicate  that      PDI  and  IND  and  UAI 
significantly  affect  IT  adoption  of  the  countries  proxied  by  internet  usage. 
                                                 
13 Several control variables like GDP and computer availability or education level are used in the regressions. The control variables do not 
change the significance and sign of the cultural variables. But they are highly correlated with cultural indicator variables. Thus, we present 
the regression results without control variables to avoid multicollinearity bias.  
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Table III 
World Internet Usage and Cultural Dimensions (Random Effects Results) 
 
  1  2  3  4  5  6  7  8  9  10 




               
IND  0.26 
(4.26)** 
  0.36 
(7.04)** 
             
MAS  -0.1 
(1.61) 
    -0.09 
(1.02) 
           
UAI  -0.1 
(2.10)* 
      -0.18 
(2.77)** 
         
PDIDummy            -7.27 
(2.16)*   
-15.9 
(5.69)**   
     
INDDummy            12.8 
(3.98)**   
  17.14 
(6.63)**   
   
MASDummy            -3.74 
(1.50)   
    0.82 
(0.25)   
 
UAIDummy            -4.77 
(1.71)   
      -7.32 
(2.03)*   











(5.39)**   
26.78 
(12.13)**   
9.62 
(5.72)**   
16.44 
(7.08)**   
22.1 
(7.25)**   
Observation  752  752  752  752  752  752    752    752    752    752   
Number of 
Countries 



































0.27  0.18  0.21  0.01  0.06  0.24  0.17  0.2  0.0001  0.03  
 
Absolute value of z statistics in parentheses  
* significant at 5%; ** significant at 1%     12 
 
 
6.2 National Cultural Properties of Countries and E-Commerce Adoption of Enterprises 
 
The extensive Eurostat database  Information statistics provides detailed and reliable cross 
country  data  on  enterprises  selling  via  internet.  This  variable  is  an  exact  measure  of  E-
Procurement  adoption  of  enterprises,  thus  participation  of  enterprises  to  E-Procurement 
systems as suppliers. As explained in the UEM model, this factor determines the competitive 
environment  in  government  procurement  auctions  and  the  procurement  cost  of  the 
government.  Table  IV  presents  the  random  affects  regression  results  of  percentage  of 
enterprises that sell on the internet on cultural dimensions of countries. The same regressions 
are run using OLS methodology and with cultural indicator dummy variables as independent 
variables with similar results. We present these results in the Appendix in tables A.2- A.4. 
EGovernment  Availability  is  used  as  the  control  variable  to  control  for  country  specific 
differences  in  EGovernment  infrastructure.  The  regressions  are  run  with  and  without 
EGovernment because the data is not available for all of the countries and decreases number 
of observations. 
 
Table IV shows that PDI, IND and UAI are significant at 1%. The coefficient of PDI is 
negative meaning that a one unit increase in the power distance index of the country decreases 
percentage  of  enterprises  that  sell  on  the  internet  by  0.24  units.  Similarly,  uncertainty 
avoidance index negatively affects enterprises that sell on the internet. The coefficient of IND 
is significant and positive thus when the national country of a country is more individualistic, 
more enterprises in that country sell on the internet. MAS is not significant in any of the 
regression specifications.  
 
These empirical results indicate that PDI and IND and UAI significantly affect IT adoption 
and E-commerce usage of enterprises in that country. The variable used as the dependent 
variable is a direct measure of E-commerce adoption of enterprises. The results in Table II are 
robust to regression specification and methodology.  The R-Squares of each regression show 
that the cultural indicator variables explain a significant portion of E-Commerce adoption of 
enterprises.   13
Table IV  
The Effect of Cultural Properties on E-Commerce of Enterprises (Percentage of Enterprises That Sell on Internet)  
(Random Effects Model)  
 
 
  1 
 
2  3  4  5  6  7  8  9  10 
PDI  -0.12 
(1.77) 
-0.03 
(0.44)   
-0.24 
(4.37)**   
-0.17 
(2.83)**   
           
IND  0.09 
(1.01) 
0.16 
(1.92)   
    0.26 
(3.65)**   
0.26 
(3.74)**   
       




(1.31)   
        -0.09 
(1.57)   
-0.07 
(1.35)   
   
UAI  -0.105 
(1.75) 
-0.11 
(1.95)   
            -0.21 
(4.50)**   
-0.19 
(4.29)**   
EGovernment Availability    0.12 
(3.34)**   
  0.14 
(3.52)**   
  0.15 
(4.26)**   
  0.16 
(4.29)**   
  0.14 
(4.10)**   
Constant  22.54 
(2.63)** 
8.56 
(1.03)   
24.74 
(8.66)**   
14.52 
(3.43)**   
-2.61 
(0.58)   
-10.59 
(2.35)*   
17.69 
(5.56)**   
8.43 
(2.21)*   
27.56 
(8.18)**   
18.82 
(4.75)**   
Observation  110  78  110  78    110  78    110  78    110  78   
Number of Country  26  23  26  23    26  23    26  23    26  23   
Wald Test Statistic  31.68 **  56.76 **  19.11**  30.83**  13.34**  38.52**  2.46  22.75  20.24 **  44.23 ** 
R-Square (Overall)  0.52  0.58                                       0.35  0.36  0.29  0.44  0.10    0.25  0.43  0.51 
 
Absolute value of z statistics in parentheses  
* significant at 5%; ** significant at 1%     14 
6.3 Effect of Size and Sector on the Relationship between Culture and E-Commerce 
Adoption 
 
This section investigates whether size and the sector that the enterprise belongs to, affect the 
relationship between country’s cultural properties and E-Commerce adoption by enterprises in 
that country. Eurostat dataset provides detailed information about the enterprises selling via 
internet according to size and sector. Table V displays the random affects regression results of 
percentage  of  enterprises  that  sell  on  the  internet  on  cultural  dimensions  of  countries 
according  to  size  of  the  enterprise.  The  table  only  displays  the  coefficients  of  cultural 
indicator variables (both level and dummy) according to size of the enterprises. PDI, IND and 
UAI are significant for all size groups. One important result of Table V is the coefficients of 
PDI and UAI are almost two times higher for large enterprises. Thus, cultural dimensions 
impact  E-Commerce  adoption  of  large  enterprises  more  than  small  enterprises.  The 
coefficients of dummy variables of PDI, IND and UAI are almost two times higher for large 
enterprises than small enterprises. 
 
Table V   
Effect of Size on E-Commerce Adoption of Enterprises (Random Effects Results)  
 
  Small  Medium  Large 
























PDIDummy  -7.88 
(3.02)**   
-10.93 
(3.02)**   
-12.97 
(2.68)**   
INDDummy  9.28 
(2.58)**   
12.7 
(2.55)*   
16.79 
(2.63)**   
MASDummy  -1.02 
(0.33)   
-0.9 
(0.21)     
-1.96 
(0.35)   
UAIDummy  -13.12 
(5.52)**   
-17.3 
(4.87)**   
-20.48 
(4.09)**   
 
Absolute value of t statistics in parentheses 
* significant at 5%; ** significant at 1% 
 
Table VI presents the random affects regression results of percentage of enterprises that sell 
on the internet on cultural dimensions of countries according to sector of the enterprise. The 
enterprises  are  divided  into  eight  different  sector  groups.  The  table  only  displays  the 
coefficients of cultural indicator variables (both level and dummy) according to sector of the 
enterprises. PDI, IND and UAI are significant for all sector groups. Table VI indicates that 
sectoral  properties  of  the  enterprises  affect  the  impact  of  cultural  properties  on  the  E-
Commerce adoption of the enterprise. Especially the coefficient of PDI and coefficients of the 
dummy variables of PDI, IND and UAI differ among different sector groups.  
 
As a result Tables V and VI indicate that size and sector of the enterprise impact the 
relationship between culture and E-Procurement adoption. Thus, the public authority should 
also take into account the size and the sector of the procured product while designing and 
implementing E-Procurement. The results also show that the empirical results are robust to 
size and sector.  15
 
Table VI   
Effect of Sector on E-commerce Adoption of Enterprises (Random Effects Results) 
 
  Manufacturing  Electricity  Construction  Wholesale and Retail Trade  Hotels  Transport  Real Estate  TV Entertainment 
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7.  CULTURAL DIMENSIONS OF A COUNTRY AND SUCCESSFUL 
IMPLEMENTATION OF AN EFFICIENT E-PROCUREMENT SYSTEM  
 
The empirical results in Section 6 show that cultural properties play an incremental role in IT 
and E-Commerce Adoption. Thus, the public authority should take into account the cultural 
properties  of  the  country  while  designing  and  implementing  E-Procurement  Systems.  As 
shown  by  UEM  an  efficient  cost  saving  E-Procurement  system  requires  high  level  of 
participation by enterprises (suppliers). Section 6 provided the empirical evidence that the 
main determinants of high level of participation by enterprises consist of cultural dimensions 
like PDI, IND and UAI. Hence, the policy maker should consider these cultural dimensions 
while  designing  and  implementing  the  E-Procurement  system  to  achieve  an  efficient  cost 
saving  system.  The  time  line  of  a  successful  E-Procurement  implementation  proposed  by 
UEM is explained in Figure 3. 
 
 





7.1 Example: E-Procurement Policy Implementation in a Developing Economy: Turkey 
 
In Turkey, an official Authority has been assigned to implement and monitor E-Procurement 
implementation of government E-Procurement auctions. The Public Procurement Authority 
(PPA) of Turkey indicates that all of the public procurement will be conducted online after 
the necessary laws and preparations will be completed. Currently, the online platform of PPA 
is used to record the data for public procurement auctions. The results of this study have 
Determine cultural properties of the 
country (PDI, IND, UAI scores) 
Determine the size and the sector of 
enterprises that supply the procured item 
Design the interface and information 
collection procedures according to cultural 
dimensions 
Organize educational and trust building 
events to satisfy the cultural needs 
 
Implement the E-Procurement system 
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several implications for implementation of the E-Procurement system in Turkey. In Table VII, 
we display the cultural properties of Turkey according to Hofstede’s dimensions to organize 
the E-Procurement implementation process. According to PDI scores, Turkey has a high score 
and ranks above the average. Thus, depending on our hypothesis H4, we expect low IT and E-
Commerce adoption and low participation enterprises to the online E-Procurement system. 
When UAI indexes are studied, Turkey has a high score in terms of strong UAI. Turkey’s 
IND score is very low. Thus, E-Commerce adoption of Turkish enterprises will be lower than 
a  high  IND  country.  All  three  of  the  important  cultural  properties  of  Turkey  imply  that 




Cultural Dimensions of Turkey 
Country  Total Procurement  PDI  IND  MAS  UAI 
Turkey  61 billion YTL
14  66  37  45  85 
 
The empirical results of this study show that PPA of Turkey should take actions to decrease 
the  uncertainty  of  the  E-Procurement  system  like  educating  enterprises,  increasing  the 
awareness of E-Procurement usage’s and e-Commerce usage’s advantages. The PPA should 
consider  the  cultural  properties  of  Turkey  and  their  impact  on  e-Commerce  behavior  of 
enterprises. The interface, information collection procedures and online auction design of the 
government E-Procurement system should be designed by taking these empirical findings into 
consideration. 
 
8.  LIMITATIONS 
 
This study has the following limitations. First of all, the cultural dimensions are identified 
using Hoftede’s cultural dimensions. Although there are many studies in the literature that 
implement  Hofstede’s  cultural  dimension  (Peszynski  &  Thanasankit,  2002;  Pavlou 
et.al.,2002; Sparks et.al.,2007; Zahedi et.al., 2006; Llambi et.al., 2004; Levine, 1994; Çiler, 
2006, Lukas;2000),  one can also use other cultural classification models, like Trompenaars’ 
typology,  Gesteland’s  or  E.T.Hall’s.  Whereas  due  to  lack  of  empirical  data  in  other 
classifications, Hofstede’s classification is preferred.  
 
Second, there are very few countries that implement the E-Procurement system. Thus, cross 
sectional time series data is not available to conduct a direct cross-country investigation of E-
Procurement systems. In a couple of years with the increasing number of countries using  E-
Procurement systems, relevant data for a comparative study will accumulate. 
 
9.  CONCLUSION 
 
This study is the first study that proposes a unified model to analyze the relationship between 
efficiency  of  E-Procurement  systems  and  cultural  dimensions  of  countries.  Using  cross-
country data from WDI and Eurostat we empirically investigate the cultural components of 
the  unified  E-Procurement  model  (UEM)  and  find  that  cultural  dimensions  play  an 
incremental  role  in  IT  and  E-Commerce  adoption  of  enterprises  and  successful 
implementation of efficient cost saving E-Procurement systems. There are four main results 
                                                 
14 Values in 2007 announced by the PPA of Turkey. It is equal to approximately US$ 51 billion. 
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of this paper. First, we show that the unified theory explains an important component of E-
Procurement efficiency; cultural dimensions and technology adoption. Second, PDI, IND and 
UAI are significant determinants of internet usage. As expected, PDI and UAI have negative 
effects and IND positively affects internet usage. Third, percentage of enterprises that sell on 
internet increases as the Individualism Index of that country increases and decreases as PDI 
and UAI decrease. Finally, the effect of cultural dimensions on participation of enterprises to 
E-Commerce differs by the size of the enterprise and the sector that the enterprise belongs to. 
Using the UEM model and the findings of the empirical analysis this paper proposes a road 
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World Internet Usage and Cultural Dimensions (OLS Results) 
 
  1 
 
2  3  4 
 
5  6  7  8  9  10 




               
IND  0.26 
(8.08)** 
  0.36 
(14.22)** 
             
MAS  -0.1 
(3.07)** 
    -0.09 
(2.46)* 
           
UAI  -0.1 
(4.11)** 
      -0.19 
(6.66)** 
         
PDIDummy            -7.24 
(4.28)**   
-15.91 
(12.18)**   
     
INDDummy            12.71 
(7.86)**   
  17.08 
(13.61)**   
   
MASDummy            -3.73 
(2.98)**   
    0.86 
(0.62)   
 
UAIDummy            -4.97 
(3.54)**   
      -7.58 
(4.98)**   











(10.86)**   
26.91 
(26.12)**   
9.74 
(11.90)**   
16.6 
(17.25)**   
22.48 
(17.38)**   










R-Square  0.27  0.18  0.21  0.01  0.06  0.24  0.17  0.20  0.00  0.03 
 
Absolute value of t statistics in parentheses  
* significant at 5%; ** significant at 1%   
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Table A.2 (OLS Results)  
The Effect of Cultural Properties on E-Commerce of Enterprises (Percentage of Enterprises That Sell on Internet) 
 
  1 
 
2  3  4  5  6  7  8  9  10 









           








       








   








EGovernment Availability    0.07 
(1.97) 
  0.075 
(1.72) 
  0.14 
(3.97)** 
  0.15 
(3.58)** 
  0.1 
(2.91)** 




















Observation  110  78  110  78  110  78  110  78  110  78 
R-Square  0.52  0.59  0.35  0.37  0.29  0.44  0.11  0.25  0.43  0.52 
 
Absolute value of t statistics in parentheses 
* significant at 5%; ** significant at 1% 
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Table A.3 (OLS Results with culture dummy variables)  
The Effect of Cultural Properties on E-Commerce of Enterprises (Percentage of Enterprises That Sell on Internet) 
 
  1 
 
2  3  4  5  6  7  8  9  10 








           








       








   








EGovernment Availability    0.08 
(2.27)* 
  0.13 
(3.05)** 
  0.15 
(3.76)** 
  0.18 
(4.09)** 
  0.1 
(2.92)** 




















Observation  110  78  110  78  110  78  110  78  110  78 
R-Square  0.46  0.55  0.21  0.33  0.13  0.29  0.01  0.19  0.40  0.50 
 
Absolute value of t statistics in parentheses 
* significant at 5%; ** significant at 1% 
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Table A.4 (Random Effects Results with culture dummy variables) 
The Effect of Cultural Properties on E-Commerce of Enterprises (Percentage of Enterprises That Sell on Internet) 
 
  1 
 
2  3  4  5  6  7  8  9  10 








           




    7.53 
(2.14)*   
7.54 
(2.06)* 
       




        -0.38 
(0.13)   
0.25 
(0.08) 
   




            -11.32 





  0.13 
(3.54)** 
  0.15 
(4.05)** 
  0.16 
(4.24)** 
  0.17 
(4.50)** 
  0.14 
(4.00)** 

















(9.28)**   
14.5 
(4.63)** 
Observation  110  78  110  78  110    78  110    78  110    78 
Number of Country  26  23  26  23  26  23  26  23  26  23 






























R-Square (Overall)  0.46  0.54  0.21  0.32  0.13  0.29  0.01  0.19  0.4  0.49 
 
Absolute value of z statistics in parentheses  
* significant at 5%; ** significant at 1%   
 